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Thus, the heavenly bodies are all of such dimensions that they can be perceived separately, and from them we get our first exact ideas concerning tangential energies. Similarly, such revolving pairs as fly-ball governors, fly-wheels, etc., usually revolve at a slow enough speed so that we can perceive their component parts; and so we learn to apply these exact ideas concerning tangential energies. But if the fly-wheel or the like revolves so rapidly, or becomes so minute, that its component parts are no longer distinguishable, then we can perceive its energy only when we come into contact with it as a whole. We then learn—if it does not contribute so much energy to us that our wits are at fault—that we have perceived only that portion of its tangential energy which has ceased to be tangential and! become radial.
While this fact, like so many others which have been adduced to the present argument, is of comparatively little importance in engineering mechanics, it becomes of basic importance when the revolving pair, or system of pairs, reduces to the dimensions of a molecule or an atom, and its energy becomes known to us as heat or the like. When we touch a body and perceive that it is "hot" we are like some vast giant who might be too big to see our tiny human contrivances on the surface of the earth, yet who might perceive them by placing the tip of his finger upon a field in which were many rapidly revolving fly-wheels or buzz-saws. He could not see that each fly-wheel or buzz-saw was composed of many parts, balanced in their motion in an equilibrium which gives them the appearance of unity; yet to our senses it would be an obvious truth.
It is therefore not so surprising that, since we have no power to perceive tangential energy, we have no means for expressing it mathematically. For it is a fact that no exact statement can be made as to the tangential energy-fund existent within any pair. Tangential energy is there, surely enough; for it can come out, by becoming radial in form, and can overcome resistance. But there is neither any definite idea nor any exact equation for the total amount which can thus come out. We know, from Equation 21, that the amount thus available is one-half the radial space-energy available from any given same change of radial separation. But as the latter has already been shown to be, so far as exact mathematical limitations appear, infinite